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Description
[0001] This application claims priority of prior Japa-
nese patent application JP 2004-348074, the disclosure

of which is incorporated herein by reference.

Background of the Invention:

[0002] The presentinvention relates to a portable ter-
minal such as a cellular phone apparatus and, in partic-
ular, to a foldable type portable in which a lower case
furnished with operational buttons and an upper case
furnished with a display portion are rotatably coupled with
each other through a hinge portion.

[0003] A portable terminal known in the art has a lower
case and an upper case coupled with each other, the
lower case having operational buttons on at least the
front surface and the upper case having a display portion
on at least the front surface.

[0004] A variety of opening/closing types have been
proposed for such a portable terminal composed of a
lower case and an upper case.

[0005] A foldable type portable terminal as the most
popular type has upper and lower cases coupled at one
end through a hinge portion and is opened/closed like a
makeup compact. This foldable terminal is opened when
in use in such a way that the front surfaces of the upper
case and lower case move away from each other. On
the other hand, the portable terminal is closed when not
in use in such a way that the front surfaces of the upper
case and lower case come into close contact (folded
state). In the closed state, a user can view the display
portion on the outer surface of the upper case.

[0006] As other opening/closing types of the portable
terminal, a sliding type, arevolver type, and a two-spindle
type have been known.

[0007] The sliding type portable terminal is opened
such that the lower case and the upper case slide to
expose the operational buttons on the front surface of
the lower case. On the other hand, the sliding type port-
able terminal is closed such that the lower case and the
upper case slide to overlap each other.

[0008] The revolver type portable terminal is opened
such that the upper case and the lower case revolve to
expose the operational buttons on the front surface of
the lower case. On the other hand, the revolver type port-
able terminal is closed such that the upper case and the
lower case pivot on a predetermined rotational axis and
turn in a horizontal plane to overlap each other.

[0009] In the two-spindle type portable terminal, the
lower case and the upper case are rotatably coupled with
each other through a hinge portion. In an open state, the
operational buttons on the front surface of the lower case
are exposed. In a closed state, the lower case and the
upper case revolve about the hinge portion to make the
front surfaces of the lower case and upper case overlap
each other with little gap. Then, a user can view the dis-
play portion. Alternatively, in the open state, the upper
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case revolves about a first axis by 180 degrees, and then
the upper case and the lower case pivot on a second axis
perpendicular to the first axis to overlap each other. Thus,
the display portion is hidden.

[0010] Japanese Unexamined Patent Application
Publication No. 2002-344591 discloses another example
of the two-spindle portable terminal. In this two-spindle
portable terminal, a lower case having operational but-
tons on the front surface is rotatably coupled through a
hinge portion with an upper case that is slightly smaller
than the lower case, and has a display portion on the
front surface. The hinge portion has a support casing that
is substantially U-shaped, a first hinge for coupling one
end of the lower case and a proximal end of the support
casing rotatably on a first axis, and a pair of pivots for
coupling a pair of distal ends of the support casing and
rightand left sides of the upper case rotatably on a second
axis parallel to the first axis. In the open state, the oper-
ational buttons on the front surface of the lower case are
exposed. In the closed state, the lower case and the up-
per case revolve about the hinge portion, and thus the
front surfaces of the upper case and lower case overlap
with little gap to allow the display portion to be seen.
Alternatively, the upper case rotates about the first axis
of the hinge portion by 180 degrees in an opened state,
and then the lower case and the upper case revolve and
overlap with little gap to hide the display portion from
view.

[0011] However, the above foldable type, sliding type,
revolving type, and two-spindle portable terminals have
advantages and disadvantages in the openlclosed
states. Thus, it is difficult to select the best type from
among the above types.

[0012] Ingeneral, afoldable type portable terminal has
a problem in that a display portion on an upper case is
hidden in a closed state. In order to solve this problem,
there is proposed a foldable type portable terminal where
a small display portion is provided on the rear side of an
upper case to allow a user to check information such as
time and date, a remaining amount of battery, and the
intensity of radio waves even in a closed state. However,
this portable terminal has a problem in that the display
portion is provided on the rear side and thus, the upper
case thickness increases by an amount equal to the thick-
ness of the additional display.

[0013] The sliding type or revolver type portable termi-
nal is free from the above problem inherent in the foldable
type portable terminal since the display portion can be
checked even in the closed state. However, the display
portion is exposed all the time even while closed, and
thus a screen is easily damaged.

[0014] The two-spindle portable terminal is free from
the above problems since the display portion can be seen
or can be hidden from view in a closed state. However,
a two-spindle structure including a hinge and pivots pro-
vided close to each other is complicated and increases
costs, and in addition, the rotational axes extend in dif-
ferent directions, so a folding operation is complicated.
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[0015] Also in the other example of the two-spindle
portable terminal, the display portion can be seen or can
be hidden from view in the closed state, so the above
problems are overcome. In addition, the two rotational
axes extend in the same direction, so the folding opera-
tion is simple. However, both sides of the U-shaped sup-
port casing are thin, and a stress concentrates on a pair
of pivots for coupling the distal end of the support casing
and the right and left sides of the upper case. Hence, this
example is inferior in strength and durability. Further, it
is difficult to embed a wire for connecting between a cir-
cuit board in the lower case and a circuit board in the
upper case, and between the display portion and a back-
light, in the pivot portion due to the structural limitations
and there is a fear that the strength and durability are
lowered.

Summary of the Invention:

[0016] Accordingly, itis an object of the present inven-
tion to provide a portable terminal that enables a simple
structure, an easy-to-view display portion in various use
forms, and an easy-to-handle structure.

[0017] According tothe presentinvention, itis possible
to provide a portable terminal comprising a lower case
having a plate-like shape and being provided on a front
surface with an operational button, an upper case having
a plate-like shape and being provided on a front surface
with a display portion, and a hinge portion for rotatably
coupling the lower case and the upper case. The hinge
portion includes an intermediate case having a plate-like
shape, a first hinge for rotatably coupling the vicinity of
one end of the lower case with the vicinity of one end of
the intermediate case about a first axis, and a second
hinge for rotatably coupling the upper case with the in-
termediate case about a second axis parallel to the first
axis. The portable terminal can take afirst opened/closed
state where the front surface of the lower case opposes
the front surface of the upper case, a second opened/
closed state where the front surface of the lower case
and the front surface of the upper case extend in parallel,
and a third opened/closed state where the front surface
of the lower case opposes a rear surface of the upper
case, The second hinge couples the other end of the
intermediate case with the rear surface of the upper case.
[0018] The portable terminal may further comprise a
first printed board incorporated in the lower case, a sec-
ond printed board incorporated in the upper case, and a
flexible board for coupling between the first printed board
and the second printed board. In this structure, the flex-
ible board is passed through internal spaces of the first
hinge, the intermediate case, and the second hinge.
[0019] The width of the second hinge may be subequal
to the width of the upper case.

[0020] The widths of the first hinge, the intermediate
case, the second hinge, and the upper case may be sub-
equal to the width of the lower case, respectively.
[0021] The intermediate case may include a proximal
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portionincluding the one end and a main portion including
the other end. In this structure, the main portion is larger
than the proximal portion in length perpendicular to width
and thickness directions of the intermediate case. The
proximal portion and the main portion of the intermediate
case are coupled with each other through a bendable
portion parallel to the first axis. In the third opened/closed
state, the lower case, the main portion of the intermediate
case, and the upper case are superposed on one another
in paralhl.

[0022] Inthe first opened/closed state, the lower case,
the upper case, and the main portion of the intermediate
case may be superposed on one another in parallel, and
the front surface of the lower case faces the front surface
of the upper case.

[0023] The portable terminal may further comprise a
camera mounted on a rear surface of the lower case.

Brief Description of the Drawings:

[0024]

Figs. 1A and 1B are perspective views showing how
a known foldable type portable terminal is opened/
closed;

Figs. 2A and 2B are perspective views showing how
a known sliding type portable terminal is opened/
closed;

Figs. 3A and 3B are perspective views showing how
a known revolver type portable terminal is openedI-
closed;

Figs. 4A to 4C are perspective views showing how
a known two-spindle portable terminal is opened/
closed;

Fig. 5 is a perspective view showing how a portable
terminal according to a first embodiment of the
present invention is opened;

Fig. 6 is a perspective view illustrating how to wire
between lower and upper case of the portable ter-
minal of Fig. 5;

Fig. 7 is a side view showing a first opened/closed
state of the portable terminal of Fig. 5;

Fig. 8is aside view showing a second opened/closed
state of the portable terminal of Fig. 5;

Fig. 9 is a side view showing a third opened/closed
state of the portable terminal of Fig. 5;

Fig. 10is a side view showing a fourth opened/dosed
state of the portable terminal of Fig. 5;

Fig. 11 is a side view showing a fifth opened/closed
state of the portable terminal of Fig. 5;

Fig. 12 is a perspective view showing how a portable
terminal according to a second embodiment of the
present invention is opened;

Fig. 13Ais a side view showing a first opened/closed
state of the portable terminal of Fig. 12; and

Fig. 13B is a side view showing a third opened/closed
state of the portable terminal of Fig. 12.
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Description of the Preferred Embodiments:

[0025] First, an existing foldable type portable terminal
will be described with reference to the accompanying
drawings in order to facilitate understanding of the
present invention.

[0026] Asawell-known portable terminal, alower case
having operational buttons at least on the front surface
is coupled with an upper case having a display portion
at least on the front surface.

[0027] A variety of opening/closing states are pro-
posed for such a portable terminal composed of a lower
case and an upper case.

[0028] To describe the most popular structure, as
shown in Fig. 1A, a lower case 301 having operational
buttons 305 on the front surface and an upper case 302
having a display portion 304 on the front surface are cou-
pled at one end rotatably on a hinge portion 303, and the
portable terminal opens/closes like a makeup compact.
In this foldable type portable terminal, as shown in Fig.
1A, the front surfaces of the lower case 301 and the upper
case 302 move away from each other when in use. On
the other hand, when not in use, as shown in Fig. 1 B,
the front surfaces of the lower case 301 and the upper
case 302 overlap with each other with little gap (folded
state). In a closed state, a display portion 306 provided
on the outer side of the upper case can be seen.
[0029] Aslidingtype, arevolvertype, and atwo-spindle
type are known aside from the foldable type portable ter-
minal.

[0030] The sliding type portable terminal is structured
such that in an opened state, a lower case 401 having
operational buttons on the front surface and an upper
case 402 having a display portion 403 on the front surface
slide so as to expose the operational buttons on the front
surface of the lower case 401 as shown in Fig. 2A, and
in a closed state, the lower case 401 and the upper case
402 slide to overlap with each other as shown in Fig. 2B.
[0031] Therevolvertype portable terminalis structured
such that in an opened state, a lower case 501 having
operational buttons on the front surface and an upper
case 502 having a display portion 403 on the front surface
revolve so as to expose the operational buttons on the
front surface of the lower case 501 as shown in Fig. 3A,
and in a closed state, the lower case 501 and the upper
case 502 pivot on a predetermined rotational axis by 180
degrees in a horizontal plane to overlap with each other
as shown in Fig. 3B.

[0032] The two-spindle portable terminal is structured
such that a lower case and an upper case can rotate
about a first axis and are foldable about a second axis.
[0033] Thatis, as shown in Fig. 4A, a lower case 601
having operational buttons on the front surface is coupled
with an upper case 601 having a display portion 604 on
the front surface rotatably on a hinge portion 603. In an
opened state, the operational buttons on the front surface
of the lower case 601 are exposed. On the other hand,
in a closed state, as shown in Fig. 4B, the lower case
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601 and the upper case 602 rotate about the hinge portion
603 and then, the front surfaces of the lower case 601
and the upper case 602 overlap with each other with little
gap to expose the display portion 604. Alternatively, as
shown in Fig. 4C, the upper case 602 is rotated about
the first axis of the hinge portion 603 in an opened state,
after which the upper case 602 and the lower case 601
pivot on the second axis perpendicular to the first axis to
overlap with little gap to hide the display portion 604.
[0034] Japanese Unexamined Patent Application
Publication No. 2002-344591 discloses another example
of the two-spindle portable terminal, for instance, In this
two-spindle portable terminal, a lower case having oper-
ational buttons on the front surface is rotatably coupled
through a hinge portion with an upper case that is slightly
smaller than the lower case, and has a display portion
on the front surface. The hinge portion has a support
casing that is substantially U-shaped, a first hinge for
coupling one end of the lower case and a proximal end
of the support casing rotatably on a first axis, and a pair
of pivots for coupling a pair of distal ends of the support
casing and right and left sides of the upper case rotatably
on a second axis parallel to the first axis. In the open
state, the operational buttons on the front surface of the
lower case are exposed. In the closed state, the lower
case and the upper case revolve about the hinge portion,
and thus the front surfaces of the upper case and lower
case overlap with little gap to expose the display portion.
Alternatively, the upper case rotates about the first axis
of the hinge portion by 180 degrees in an opened state,
and then the lower case and the upper case revolve and
overlap with little gap to hide the display portion from
view.

[0035] The aforementioned existing portable terminals
have problems as discussed in the section of "BACK-
GROUND OF THE INVENTION" of this specification.
[0036] Embodiments of the present invention will be
described in detail below with reference to the accompa-
nying drawings.

First Embodiment

[0037] A portable terminal according to a first embod-
iment of the presentinvention has a communication func-
tion, an information transmitting/receiving function in-
cluding an Internet access function or mail receiving/
transmitting function, an information processing function,
and a photographing function.

[0038] As shownin Fig. 5, the portable terminal of this
embodiment is a foldable type one having a plate-like
shape. The portable terminal has a lower case 1 having
operational buttons 8 on the front surface, an upper case
2 having a display portion 6 on the front surface, and a
hinge portion 3 for rotatably coupling the upper case 2
and the lower case 1.

[0039] The hinge portion 3 has a plate-like intermedi-
ate case 31, a first hinge 32 for coupling the vicinity of
one end of the plate-like intermediate case 31 with the
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vicinity of one end of the lower case 1 rotatably about a
first axis extending in a width direction of the lower case
1 and the upper case 2, and a second hinge 33 for cou-
pling the intermediate case 31 with the upper case 2 ro-
tatably about a second axis parallel to the first axis.
[0040] The portable terminal of this embodiment can
take at least a first opened/closed state, a second
opened/closed state, and a third opened/closed state. In
the first opened/closed state, the front surfaces of the
upper case 2 and the lower case 1 oppose each other.
In the second opened/closed state, the front surfaces of
the upper case 2 and the lower case 1 are turned in the
same direction. In the third opened/closed state, the rear
surface of the upper case 2 and the front surface of the
lower case 1 oppose each other.

[0041] The second hinge couples between the other
end of the intermediate case 31 and the rear surface of
the upper case 2.

[0042] The front surface of lower case 1 has opera-
tional buttons 8 used for inputting various kinds of infor-
mation and a microphone 9 for capturing the voice of a
speaker. The rear surface of lower case 1 has a camera
10 for picking up a subject image. The side face of lower
case 1 has side buttons 11 for adjusting the volume of
received sound inthe opened state, and clicking the shut-
ter of the photographing function in the closed state, for
example.

[0043] The front surface of the upper case 2 has dis-
play portion 6 such as a liquid crystal display and a speak-
er 7 for transmitting the received sound. The rear surface
of the upper case 2 has the second hinge 33 provided at
the midpoint in the longitudinal direction.

[0044] The secondhinge 33 hasalmostthe same width
as that of the upper case 2. The first hinge 32, the inter-
mediate case 31, the second hinge 33, and the upper
case 2 have the same width as that of the lower case 1.
A space substantially equivalent to the width of the inter-
mediate case 31, that is a wide space, is defined in in-
termediate case 31. A space substantially equivalent to
the width ofthe intermediate case 31, thatis awide space,
is defined in each of the first hinge 32 and the second
hinge 33.

[0045] Fig. 6 shows internal circuit boards of the upper
case 2 and the lower case 1 of the portable terminal of
Fig. 5 and an example of how to wire between the circuit
boards. A lower printed board 16 is provided in lower
case 1, and an upper printed board 15 is provided in
upper case 2. The printed boards 15 and 16 are connect-
ed through a flexible board 17 passed through the first
hinge 32, the intermediate case 31, and the second hinge
33 by means of a connector or solder. The upper printed
board 15 and the lower printed board 16 incorporate in-
tegrated circuits (ICs) constituting the portable terminal.
[0046] The flexible board 17 is stretched in the internal
spaces of the first hinge 32 and the second hinge 33.
This prevents a stress from being applied to the flexible
board 17 in the various opened/closed states of the port-
able terminal of this embodiment and during the transition
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toanotherform. Inthe presentinvention, the intermediate
case 31, and the first hinge 32 and the second hinge 33
ensure especially wide internal spaces, so the degree of
freedom in the insertion form of the flexible board is high,
which contributes to a high strength and durability of the
flexible board.

[0047] Referring next to Figs. 7 to 11, a folding oper-
ation of the portable terminal of Figs. 5 and 6 is described.
[0048] AsshowninFig.7,the firstopened/closed state
is a closed state with a hidden display portion, which is
obtained as follows. The upper case 2 is rotated about
the second hinge 33 in such a manner that the surface
of upper case 2 opposite to the surface having display
portion 6 comes into contact with the front surface of the
intermediate case 31 (the surface opposite to the surface
of ;lower case 1 having operational buttons 8, as denoted
by 31 a in Fig. 5), and under the above state, the upper
case 2 and the intermediate case 31 are rotated about
the first hinge 32 such that the display portion 6 of the
upper case 2 comes into close contact with the front sur-
face of the lower case 1 having the operational buttons 8.
[0049] In the first opened/dosed state, the display por-
tion 6 is hidden, in other words, not exposed. Hence, it
is possible to prevent a situation that a screen of the
display portion 6 is broken or damaged due to an exte-
mally applied stress and that the operational buttons 8
are erroneously depressed. The first opened/closed
state is used mainly during a standby time.

[0050] As shown in Fig. 8, the second opened/closed
state is obtained as follows. The intermediate case 1 is
opened (rotated outwardly) from the first opened/closed
state of Fig. 7 about the first hinge portion 32 by about
150 degrees from the surface (operational surface) hav-
ing the operational buttons 8 of the lower case 1.
[0051] The opening operation is the same as that of
any general foldable type portable terminal. In the second
opened/closed state, a user can depress the operational
buttons 8 and also view the display screen of the display
portion 6, which is the same as an opened state of the
general foldable type portable terminal. The second
opened/closed state is used during speaking, creation of
a message, data transmission/reception, and photo-
graphing.

[0052] As shown in Fig. 9, the third opened/closed
state is a closed state with exposed display portion 6
which is obtained as follows. The upper case 2 is rotated
about the second hinge 33 such that the surface of the
upper case 2 opposite to the surface having the display
portion 6 comes into contact with the rear surface (31b
of Fig. 5) of the intermediate case 31, and under this
state, the upper case 2 and the intermediate case 31 are
rotated about the first hinge 32 such that the surface of
the upper case 2 opposite to the display portion 6 and
the intermediate case 31 overlap with the front surface
of the lower case 1 having operational buttons 8.
[0053] In the closed state, the display screen of the
display portion 6 is exposed. Further, a lens of a camera
10 and the display screen of display portion 6 are faced
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in opposite directions. The third opened/closed state is
used in a situation that the side buttons 11 are used to
simply execute various functions during the standby time,
speaking, and photographing. In addition, in the third
opened/closed state, the display portion 6 can stably be
kept in position in the closed state.

[0054] As shown in Fig. 10, a fourth opened/closed
state is obtained as follows.

[0055] The intermediate case 31 is rotated from the
closed state of Fig. 9 about first hinge 32 by 180 degrees
from the operational surface of the lower case 1. Under
this opened state, the lens of the camera 10 and the
display screen of the display portion 6 face in the same
direction. The third opened/closed state is used during a
self-portrait mode among various photographing modes.
[0056] AsshowninFig. 11, afifth opened/closed state
is an intermediate state between the states of Figs. 8 and
9. While in the opened state of Fig. 8, the upper case 2
is rotated about the second hinge 33 clockwise by about
90 degrees while the intermediate case 31 is rotated
about the first hinge 32 counterclockwise by about 90
degrees to obtain the opened state of Fig. 11.

[0057] While in the opened state of Fig. 9, the interme-
diate case 31 is rotated about the first hinge 32 clockwise
by about 90 degrees while the upper case 2 is rotated
about the second hinge 33 counterclockwise by about
90 degrees to obtain the opened state of Fig. 11. That
is, the upper case 2 is directly slid to the right from the
opened state of Fig. 9 to obtain the state of Fig. 11.
[0058] In the opened/closed state of Fig. 11, the dis-
play portion 6 is stably supported at an angle to the lower
case 1 by means of the intermediate case 31 to expose
display portion 6. The fifth opened/dosed state is used
in a situation that a calendar or time is displayed on the
display portion 6, and the portable terminal is put on a
table in a stable form and used as a desk calendar or
table clock.

[0059] As mentioned above, in this embodiment, the
upper case 2 is rotated to thereby expose the display
portion 6 even in the closed state as shown in Fig. 9, so
there is no need to provide the sub-display portion 306
ontherear side of the upper case as shown in the foldable
type portable terminal of Fig. 1. Hence, the upper case
2 can be made thin, resulting in cost reduction. Further,
the upper case 2 is rotated to enable the closed state
with the display portion 6 hidden as shown in Fig. 7, so
the display screen of the display portion is less damaged
than the sliding type portable terminal of Fig. 2 or the
revolver type portable terminal of Fig. 3 with the display
portion being exposed all the time.

[0060] In this embodiment, the rotational axes of the
second hinge 33 and first hinge 32 for rotating the upper
case 2 extend in the same direction, so the portable ter-
minal of this embodiment has a simpler structure than
the two-spindle portable terminal of Fig. 4 having different
axial directions, and it is easy for a user to rotate the
upper case 2 having operational portion 6 to fold the port-
able terminal.
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Second Embodiment

[0061] Fig. 12 shows a portable terminal according to
a second embodiment of the present invention. In Fig.
12, components identical and similar to those of Fig. 5
are denoted by the same reference numerals, and de-
tailed description of the components is omitted.

[0062] As shown in Fig. 12, the portable terminal of
this embodiment has an intermediate case 41 instead of
the intermediate case 31 of the first embodiment of Fig.
5. The intermediate case 41 includes a proximal portion
41 b including the vicinity of one end of the intermediate
case 41, and a main portion 41 a including the other end.
The main portion 41 a has a length of the side perpen-
dicular to the width direction and the thickness direction
of the intermediate case 41 is longer than that of the
proximal portion 41b. The proximal portion 41b and the
main portion 41 a of the intermediate case 41 are coupled
through a bendable portion 44 or a third hinge parallel to
the first axis. Thus, the portable terminal can be folded
into a smaller size in the thickness direction in the closed
state.

[0063] Figs. 13A and 13B are side views showing a
first opened/closed state and a third opened/closed state
of the portable terminal of Fig. 12.

[0064] In the first opened/closed state of Fig. 13A, the
portable terminal is folded such that the display portion
6 overlaps with the operational panel of the lower case
1 with little gap. The bendable portion 44 is bent as shown
in Fig. 13A, so the lower case 1, the upper case 2, and
the main portion 41 a of the intermediate case 41 are
superposed on one another in parallel, and further, the
front surfaces of the lower case 1 and the upper case 2
come into close contact with each other. Thus, the sec-
ond embodiment can reduce the total thickness of the
portable terminal as compared with the first opened/
closed state (Fig. 7) of the first embodiment.

[0065] The third opened/closed state of Fig. 13B is ob-
tained by rotating the upper case 2 about a second hinge
43 by 180 degrees from the first opened/closed state of
Fig. 13A. While in this closed state, the display portion 6
is exposed, and the display screen of the display portion
can be seen.

The bendable portion 44 is bent as shown in Fig. 13B,
so the main portion 41 a of the intermediate case 41 and
the upper case 2 are layered with each other in parallel.
Hence, in this embodiment, the total thickness of the port-
able terminal can be significantly smaller than that of the
third opened/closed state (Fig. 9) of the first embodiment.
[0066] The present invention has been described by
way of the two embodiments, but the present invention
allows, needless to say, various modifications.

[0067] Forexample, although the above embodiments
describe a plate-like intermediate case, an intermediate
case of any other shape can be used insofar as the in-
termediate case can accommodate the electric wire for
connecting between the upper and lower cases, and to
ensure a predetermined level of strength for opening/
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closing operations. For example, a plastic or cloth-made
strip may cover a frame having an internal space through
which the flexible board is passed.

Claims

1.

A portable terminal comprising:

a lower case (1) having a plate-like shape and
being provided on a front surface with an oper-
ational buttons (8);

an upper case (2) having a plate-like shape and
being provided on a front surface with a display
portion (6); and

a hinge portion (3) for rotatably coupling said
lower case and said upper case;

said hinge portion (3) including:

an intermediate case (31) having a plate-
like shape;

a first hinge (32) for rotatably coupling the
vicinity of one end of said lower case with
the vicinity of one end of said intermediate
case about a first axis; and

a second hinge (33) for rotatably coupling
said upper case with said intermediate case
aboutasecond axis parallel to said first axis;

said portable terminal being capable of taking a
first opened/dosed state where said front sur-
face of said lower case opposes said front sur-
face of said upper case, a second opened/
closed state where said front surface of said low-
er case and said front surface of said upper case
extend in parallel, and a third opened/closed
state where said front surface of said lower case
opposes a rear surface of said upper case;

characterized in that said second hinge (33)
couples the other end of said intermediate case
(31) with said rear surface of said upper case (2).

2. A portable terminal as claimed in claim 1, further

comprising:

a first printed board (16) incorporated in said
lower case;

a second printed board (15) incorporated in said
upper case; and

a flexible board (17) for coupling between said
first printed board and said second printed
board;

said flexible board being passed through inter-
nal spaces of said first hinge, said intermediate
case, and said second hinge.

3. Aportable terminal as claimed in claim 1 or 2, where-

in the width of said second hinge (33) is subequal to

10
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30

35

40

45

50

55

the width of said upper case (2).

A portable terminal as claimed in any one of claims
1 to 3, wherein the widths of said first hinge (32),
said intermediate case (31), said second hinge (33),
and said upper case (2) are subequal to the width of
said lower case (1), respectively.

A portable terminal as claimed in any one of claims
1 to 4, wherein said intermediate case (41) includes
a proximal portion (41 b) including said one end and
a main portion (41 a) including said other end;

said main portion (41 a) being larger than said
proximal portion (41 b) in length perpendicular
to width and thickness directions of said inter-
mediate case (41);

said proximal portion (41 b) and said main por-
tion (41 a) of said intermediate case (41) being
coupled with each other through a bendable por-
tion (44) parallel to said first axis;

in the third opened/closed state, said lower case
(1), said main portion (41a) of said intermediate
case (41), and said upper case (2) being super-
posed on one another in parallel.

A portable terminal as claimed in claim 5, wherein,
in the first opened/closed state, said lower case (1),
said upper case (2), and said main portion (41 a) of
said intermediate case (41) are superposed on one
anotherin parallel, and said front surface of said low-
er case (1) faces said front surface of said upper
case (2).

A portable terminal as claimed in any one of claims
1 to 6, further comprising a camera (10) mounted on
the rear surface of said lower case (1).
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SECOND OPENED/CLOSED STATE:
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FOURTH OPENED/CLOSED STATE:
FOLDED TERMINAL WITH DISPLAY SCREEN EXPOSED ON
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FIFTH OPENED/CLOSED STATE:
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OPERATION PANEL DURING CLOCK-DISPLAYING WHEN
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